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(54) Correction run for an elevator system

(57) A method for performing a correction run by an
elevator system having an elevator car following a loss
of an elevator car position information includes: deter-
mining if a terminal landing magnet is detected in re-
sponse to the loss of the elevator position information;
if it is, moving the elevator car away from a predeter-
mined terminal landing until the terminal landing magnet
is not detected; running the elevator car toward the pre-
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Description

The present invention relates generally to elevators
and, in particular, relates to a correction run for an ele-
vator system.

An elevator system, to operate properly, must know
the current elevator car position at all times. Accordingly,
elevator position devices are commonly used to monitor
car position. However, after a power loss or hard system
reset, an elevator control system may not retain the cur-
rent car position. For example, if a shaft encoder is used
for position information, the shaft encoder may only pro-
vide relative position movement after a power loss; ab-
solute position information is not provided if the running
total of shaft revolutions has been lost.

One method of determining car position after a pow-
er loss is known as a terminal position recovery run. In
the terminal position recovery run, the elevator is moved
to one landing at the end of the hoistway where an ini-
tialization switch is actuated and the position of the el-
evator car is thereafter known. This method, however,
requires that one long initialization magnet and one door
zone magnet be placed at both a top and a bottom land-
ing; this allows the elevator system to determine the lo-
cation of the elevator car as the elevator car is moved
to either the top or bottom landing. The length of both
initialization magnets is dependent on an elevator car
maximum velocity and an elevator car deceleration.

If elevator car position information is lost as the el-
evator car is between the terminal landings then the el-
evator system will always cause the elevator car to run
to the same terminal to reset the elevator position de-
vice. If, however, the elevator car position information is
lost near one of the terminal landings, such that the el-
evator position device detects one of the long initializa-
tion magnets, then the elevator controller cannot use
that landing to reset the elevator position device be-
cause high performance leveling with that landing can-
not be guaranteed.

Accordingly, if the elevator car position information
is lost as the elevator car is located near one of the ter-
minal landings, the elevator controller causes the ele-
vator car to perform a long correction run to the other
end of the hoistway to reset the elevator position device.
The long correction run ensures high performance lev-
eling of the elevator car but it also requires a large
amount of time to complete and is detrimental to eleva-
tor service performance.

Additionally, the initialization magnets have oppo-
site polarities so that the elevator system can distinguish
between the top and bottom terminal landings. Accord-
ingly, three sensors are required for the correction run;
one sensor for the door zone and one initialization sen-
sor for each polarity of the initialization magnets. The
sensors and the long magnets add significant costs to
the elevator position device.

It is therefore an object of the present invention to
provide a cost-effective correction run method.
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Viewed from one aspect, the invention provides a
method of determining position of an elevator car in a
hoistway having a predetermined terminal landing fol-
lowing loss of elevator position information, the prede-
termined terminal landing having a terminal landing
magnet and a leveling magnet located thereon, said
method comprising the steps of:

determining if the terminal landing magnet is detect-
ed;
moving the elevator car away from the terminal
landing magnet if the terminal landing magnet is de-
tected;

determining if said terminal landing magnet is de-
tected;

moving the elevator car toward the predetermined
terminal landing if said terminal landing magnet is
not detected;

determining if the terminal landing magnet and the
leveling magnet are detected simultaneously; and
setting the position of the elevator car if the terminal
landing magnet and the leveling magnet are detect-
ed simultaneously.

Viewed from another aspect, the invention provides
a method for performing a correction run by an elevator
system having an elevator car following a loss of an el-
evator car position information, comprising the steps of:
detecting a terminal landing magnet in response to the
loss of the elevator position information; moving the el-
evator car away from a predetermined terminal landing
until the terminal landing magnet is not detected; run-
ning the elevator car toward the predetermined terminal
landing in response to not detecting the terminal landing
magnet in said moving step; detecting two magnets si-
multaneously in response to running the elevator car to-
ward the predetermined landing terminal; stopping the
elevator car in response to simultaneously detecting the
two magnets; and resetting the elevator position infor-
mation in response to said stopping step.

Accordingly, the present invention provides a short
run if the elevator position information is lost as the el-
evator car is near the predetermined terminal landing;
whereas, a long run was required in the past if the ele-
vator position information is lost as the elevator car is
near any terminal landing. The present invention, there-
fore, reduces service time if a power loss occurs as the
elevator car is located near the predetermined terminal
landing.

Additionally, the present invention eliminates one
sensor and one long magnet while simultaneously pro-
viding improved service because only one sensor is re-
quired by the present invention to detect first and second
terminal landing magnets; whereas, in the past at least
two sensors and two long magnets were required.

An embodiment of the invention will now be de-
scribed by way of example only and with reference to
the accompanying drawings, in which:
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Fig. 1 is a perspective view of an elevator system
incorporating an embodiment of the present inven-
tion;

Fig. 2 is a perspective view of an embodiment of an
elevator position system;

Figs. 3a, 3b are front views of an embodiment of an
encoded medium;

Fig. 4 is a flow diagram of a correction run for an
elevator system embodying the principles of the
present invention.

Referring to Fig. 1, an elevator system 10 employ-
ing an embodiment of an elevator position system 11 is
shown. An elevator car 12 is disposed in a hoistway 14
such that the elevator car 12 may travel along elevator
guide rails 16 disposed vertically in the hoistway 14. A
door operator 18 is disposed on the elevator car 12 so
that the door operator 18 may open and close the ele-
vator door(s) 20 as needed. An elevator controller 22 is
disposed in a machine room 24 which monitors and pro-
vides system control of the elevator system 10. The el-
evator controller 10 includes a memory (not shown) in
which programming that embodies the present inven-
tion is embedded. Atraveling cable 26 is used to provide
an electrical connection between the elevator controller
22 and electrical equipment in the hoistway 14. Of
course, it should be realized that the present invention
can be used in conjunction with other elevator systems
including hydraulic and linear motor systems, among
others.

Referring to Figs. 1 and 2, the elevator position sys-
tem 11 is used in conjunction with the elevator system
10 to accurately determine the position of the elevator
car 12 within the hoistway 14. In one embodiment, the
elevator position system 11 includes an encoded medi-
um 28, a plurality of sensor modules 31, and a reader 44.

One embodiment of the encoded medium 28 in-
cludes a steel tape 29, having outer edges 30, disposed
vertically in the hoistway 14. The steel tape 29 is at-
tached to upper and lower horizontal supports 32, 34 by
upper and lower tape hitches 36, 38 respectively. The
upper and lower supports 32, 34 provide vertical support
to the steel tape 29 and are attached to the guide rails
16. Additionally, a spring 40 is used in conjunction with
the lower hitch 38 for providing tension in the steel tape
29. It should be understood by one skilled in the art that
other suitable encoded mediums can be used without
departing from the scope of the present invention.

The encoded medium 28 may be encoded using
various methods. For example, optical or mechanical
encoding methods can be used. In a preferred embod-
iment, the encoded medium 28 is encoded by disposing
magnets 42 on the steel tape 29 in predetermined po-
sitions. For example, magnets 42 are located on the
steel tape 29 with respect to their corresponding hoist-
way landings (not shown) to mark the appropriate door
zone. In a particular embodiment, the steel tape 29 in-
cludes one to three discrete vertical planes ("traces") 46
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for placing magnets 42. Each magnet 42 is positioned
along one of the traces 46 in the steel tape 29.

Referring to Fig. 3a, according to the present inven-
tion, a first terminal landing magnet 68 is disposed on
the steel tape 29 at the top terminal landing and a sec-
ond terminal landing magnet 70 is disposed on the steel
tape 29 at the bottom terminal landing. Both magnets
68, 70 are of the same polarity and are disposed in the
same trace 46. Thus, only one sensor module is re-
quired to detect the first and second terminal landing
magnets 68, 70. Additionally, a door zone magnet 72 is
disposed at each terminal landing. The door zone mag-
net 72 assists the elevator system 10 with leveling the
elevator car 12 with the landing where the door zone
magnet 72 is located; thus, the door zone magnet is also
known as a leveling magnet. In operation, the elevator
system 10 begins deceleration as the first terminal land-
ing magnet 68 is detected and stops the elevator car 12
as both the first terminal landing magnet 68 and a door
zone magnet 72 is detected as is explained in detail
hereinbelow. The second terminal landing magnet 70 al-
lows the elevator car 12 to begin deceleration at its re-
spective terminal only during an inspection run. The sec-
ond terminal landing magnet 70 may be removed if an-
other technique is used to decelerate the elevator car
12 during the inspection run.

Only the length of the first terminal landing magnet
68 is dependent on an elevator car maximum velocity
and an elevator car deceleration. In one particular em-
bodiment, the first terminal landing magnet 68 is approx-
imately 2 meters in length. The length of the second ter-
minal landing magnet 70, however, is small as com-
pared to the first terminal landing magnet 68. For exam-
ple, the second terminal landing magnet 70 is approxi-
mately 250 mm. The length of the door zone magnet 72
is approximately 250 mm.

Fig. 3b shows an alternative configuration of the ter-
minal landing magnets 68, 70, 72. In this configuration,
the second terminal landing magnet 70 is disposed on
the steel tape 29 at the top terminal landing and the first
terminal landing magnet 68 is disposed on the steel tape
29 at the bottom terminal landing. A correction run ac-
cording to the present invention is achieved using either
the magnet configuration shown in Fig. 3a or in Fig. 3b.
Accordingly, the terminal where the first terminal landing
magnet 68 is disposed is defined as the predetermined
terminal landing.

Referring again to Fig. 2, the sensor modules 31 are
used to detect the encoding embodied in the encoded
medium 28. In one embodiment, the sensor modules 31
are hall effect devices which produce electrical sensor
signals when placed in close proximity to the magnets
42. Each sensor module 31 includes a hall sensor, volt-
age stabilization circuitry and power circuitry. The hall
sensor provides a sensor signal in response to sensing
the magnets 42. The voltage stabilization circuitry sta-
bilizes an unregulated voltage provided by either the
controller 22 or a battery (not shown) and provides the
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stabilized voltage to the hall sensor. The power circuitry
provides amplification of the sensor signal. Suitable de-
signs for the voltage stabilization circuitry and the power
circuitry are known to those skilled in the art. The sensor
modules 31 are disposed in the reader 44 as is de-
scribed hereinbelow. It should be understood by one
skilled in the art that other sensor devices can be used
without departing from the scope of the present inven-
tion.

The reader 44 is attached to an angle bracket 54
which is attached to mounting channels 56 which in turn
are attached to the crosshead 58 of the elevator car 12.
As a result, the reader 44 moves with the elevator car
12 as the elevator car 12 moves up and down the hoist-
way 14. The reader 44 moves the sensor modules 31
along the encoded medium 28 as the elevator car 12
travels in the hoistway 14.

The reader 44 includes guides 60 and a channel 62
having a mounting plate 63 and two supports 65 extend-
ing at ninety degrees from the mounting plate 63. The
mounting plate 63 has a group of apertures for receiving
the sensor modules 31 as is explained below. In one
embodiment, four guides 60 are attached to the channel
62 for facilitating movement of the reader 44 along the
encoded medium 28. Each guide 60 has a longitudinal
groove 66 defining an area formed therein such that the
groove 66 is adapted to receive and retain the outer edg-
es 30 of the steel tape 29. As the elevator car 12 travels
in a direction in the hoistway 14, the reader 44 travels
in the same direction with the outer edges 30 of the steel
tape 29 traversing through the grooves 66 formed in the
guides 60. Thus, a constant distance between the sen-
sor modules 31 and the steel tape 29 is maintained as
the reader 44 travels in the hoistway 14. It should be
understood by one skilled in the art that other suitable
readers can be used without departing from the scope
of the present invention.

The sensor modules 31 are disposed in the aper-
tures such that the sensor modules 31 face the steel
tape 29 and are affixed to the channel 62 in a conven-
tional manner by use of a known fastening means such
as athreaded nut. The sensor modules 31 are disposed
in the same trace 46 as their corresponding magnets 42
sothat the sensor modules 31 detect the location of their
corresponding magnets 42 as the elevator car 12 and
the reader 44 travels in the hoistway 14.

Referring to Figs. 3a, 4, the present invention per-
forms a correction run after the elevator system has lost
elevator car position information in step 74, such as after
a power loss or hard system reset. The correction run
method according to a particular embodiment is embed-
ded in the memory of the controller 22 and is implement-
ed as follows.

The elevator position system, in the first step 76 per-
formed, determines if either the first or second terminal
landingmagnet 68, 70 is detected by one sensor module
31 immediately after power is restored to the elevator
position system 11. If the first or second terminal landing
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magnet 68, 70 is not detected then, in the next step 78,
the elevator controller causes the elevator car 12 to run
in the direction of the first terminal landing magnet 68;
i.e., toward the predetermined terminal landing. This sit-
uation represents two possibilities: the first being that
power is interrupted as the reader 44 is between the first
and second terminal landings; the second being that
power is interrupted as the reader 44 is between the sec-
ondterminal landing magnet 70 and the door zone mag-
net 72 disposed at the bottom terminal. In either case,
the controller 22 causes the elevator car 12 to run in the
direction of the first terminal landing magnet 68.

Once the first terminal landing magnet 68 is detect-
ed in step 80 by the elevator position system 11, the el-
evator controller 22 begins deceleration of the elevator
car 12. If the second terminal landing magnet 70 is de-
tected before the first terminal landing 68, the elevator
controller 22 will not begin declaration of the elevator
car 12 until the first terminal landing magnet 68 is de-
tected because the length of the second terminal land-
ing magnet 70 was chosen so that the controller ignores
the magnet 70 during the correction run; i.e., the length
of the magnet 70 is small as described above. Next, the
elevator controller 22 causes the elevator car 12 to stop
as the first terminal landing magnet 68 and the door
zone magnet 72 are simultaneously detected in step 82.
The elevator system 10 can resume normal operation
after the elevator position system 11 is reset in step 84.

However, if the first or second terminal landing mag-
net 68, 70 is detected in step 76 then the elevator con-
troller 22 causes the elevator car 12 to move away from
the first terminal landing magnet 68 until the magnet 68,
70 is no longer detected in step 86; i.e., the elevator car
12 moves away from the predetermined terminal land-
ing. This situation also represents two possibilities: the
first being that the power is interrupted as the reader 44
is aligned with the first terminal landing magnet 68 and
the second being that the power is interrupted as the
reader 44 is aligned with the second terminal landing
magnet 70.

Once the terminal landing magnet 68, 70 is no long-
er detected, the elevator controller, in step 78, causes
the elevator car 12 to run in the direction of the first ter-
minal landing magnet 68. The elevator controller 22 be-
gins deceleration of the elevator car 12 once the first
terminal landing magnet 68 is detected by the position
reference system 11. As both the first terminal landing
magnet 68 and the door zone magnet 72 are simultane-
ously detected, the elevator controller 22, in step 82,
causes the elevator car 12 to stop. The position refer-
ence system 11 is reset in step 84 as both the first ter-
minal landing magnet 68 and the door zone magnet 72
are simultaneously detected. The elevator system 10
can resume normal operation after the position refer-
ence system 11 is reset in step 84.

The present invention eliminates one sensor and
one long magnet while simultaneously providing im-
proved service because only one sensor is required by
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the present invention to detect the first and second ter-
minal landing magnets; whereas, in the past at least two
sensors and two long magnets were required.

Additionally, the present invention provides a short
run if the elevator position information is lost as the read-
er is aligned with the first terminal landing magnet;
whereas, a long run was required in the past. The
present invention, therefore, reduces service time if a
power loss occurs as the elevator car is located near the
predetermined terminal landing.

Various changes to the above description may be
made without departing from the scope of the present
invention which is defined by the attached claims.

Claims

1. A method of determining position of an elevator car
in a hoistway having a predetermined terminal land-
ing following loss of elevator position information,
the predetermined terminal landing having a termi-
nal landing magnet and a leveling magnet located
thereon, said method comprising the steps of:

determining if the terminal landing magnet is
detected;

moving the elevator car away from the terminal
landing magnet if the terminal landing magnet
is detected;

determining if said terminal landing magnet is
detected;

moving the elevator car toward the predeter-
mined terminal landing if said terminal landing
magnet is not detected;

determining if the terminal landing magnet and
the leveling magnet are detected simultane-
ously; and

setting the position of the elevator car if the ter-
minal landing magnet and the leveling magnet
are detected simultaneously.

2. A method of determining position of an elevator car
as recited in claim 1, wherein a length of the terminal
landing magnet is determined in dependence on an
elevator car maximum velocity and an elevator car
deceleration.

3. A method of performing a correction run by an ele-
vator system having an elevator car following a loss
of an elevator car position information, said method
comprising the steps of:

detecting a terminal landing magnet in re-
sponse to the loss of the elevator position infor-
mation;

moving the elevator car away from a predeter-
mined terminal landing until the terminal land-
ing magnet is not detected,
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running the elevator car toward the predeter-
mined terminal landing in response to not de-
tecting the terminal landing magnet in said
moving step;

detecting two magnets simultaneously in re-
sponse to running the elevator car toward the
predetermined landing terminal,

stopping the elevator car in response to simul-
taneously detecting the two magnets; and
resetting the elevator position information in re-
sponse to said stopping step.

A method of performing a correction run by an ele-
vator system as recited in claim 3, further compris-
ing running the elevator car toward the predeter-
mined terminal landing in response to not detecting
the terminal landing magnet in said detecting a ter-
minal landing magnet step.

A method of performing a correction run by an ele-
vator system as recited in claim 3 or 4, wherein a
length of the terminal landing magnet is dependent
on an elevator car maximum velocity and an eleva-
tor car deceleration.
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